Introduction
Psoriasis is an autoimmune, chronic, inflammatory skin disease affecting approximately 1-3% of the population worldwide. Psoriatic skin lesions are sharply demarcated, erythematous plaques, which are histologically characterized by increased angiogenesis, inflammatory skin infiltrate, and epidermal changes. The pathogenesis of psoriasis is multifactorial and the disease is mostly associated with genetic, environmental, and immunological factors (1) . Neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) are simple and practical methods used as predictive markers in numerous clinical conditions (2) . Recent reports indicate that NLR and PLR are increased in several diseases including diabetes mellitus, ulcerative colitis, cirrhosis, Behçet's disease, acute coronary syndrome, psoriasis (2, 3) . Mean platelet volume (MPV) is an indicator of platelet activation and function. Increased MPV values have been implicated in several inflammatory diseases and have been shown to be an independent risk factor for acute myocardial infarction (3) .
In this study, we aimed to investigate the relationship between the severity of psoriasis and NLR, PLR, and MPV levels in patients with psoriasis.
Materials and Methods
The study included 60 patients aged over 18 years who were being followed up due to a diagnosis of psoriasis in in-and out-patient clinics at Medical School Dermatology Department and 30 healthy controls. Exclusion criteria were as follows: obesity, active infection, drug use within the last one month, systemic diseases, smoking, and alcohol abuse. Control subjects were selected from among individuals who had no dermatological or systemic diseases and no drug use within the last month, and those who presented to our polyclinic due to cosmetic reasons. Age, gender, family history, duration of disease, and Psoriasis Area Severity Index (PASI) scores were recorded for each patient. The study was conducted in accordance with the Helsinki Declaration and was initiated after an approval was obtained from the local ethics committee (Number: 02, Date: 04.04.2018). 
Results
The 90 participants comprised 45 (50.0%) men and 45 (50.0%) women with a mean age of 41.2±13.4 years. Mean PASI score was 8.1±5.2, mean hemoglobin count was 14.6±1.7 g/dL, mean MPV was 8.8±0.9 fL, mean platelet count was 262.7±71.3 10e3/uL, mean neutrophil count was 4.0±1.8 10e3/uL, mean lymphocyte count was 2.5±.6 10e3/uL, mean leukocyte count was 7.3±2.0 10e3/uL, mean NLR was 1.8±1.1, mean PLR was 112.9±45.9, and mean duration of disease was 9.4±7.3 years. A positive family history was found in 13.0% of the patients. A gender-based analysis revealed that mean hemoglobin count was significantly higher in men (16.0; range, 15.2-16.4 g/dL) than in women (13.6; range, 13.1-14.2 g/dL) (p<0.001), MPV was significantly higher in women than in men (9.0±.9 vs. 8.6±1.0 fL) (p=0.027), mean platelet count was significantly higher in women than in men (285.0±73.7 vs. 240.5±62.0 10e3/uL) (p=0.003), mean PLR was higher in women than in men (128.3±55.0 vs. 97.5±27.5) (p=0.001), whereas no significant difference was found in the other demographic and laboratory parameters between the genders (p>0.05) . No significant difference was found in the demographic and laboratory parameters between the patients with and without a positive family history (p>0.05) ( Table 3) . No significant difference was found in the demographic and laboratory parameters between the patient and control groups (p>0.05) ( Table 4) . The PASI scores established no significant correlation with any demographic or laboratory parameter (p>0.05). However, a weak positive correlation was found between NLR and MPV (r=0.244; p=0.021), a strong positive correlation was found between NLR and neutrophil count (r=0.706; p<0.001), a moderate negative correlation was found between NLR and lymphocyte count (r=-0.305; p=0.003), a moderate positive correlation was found between NLR and leukocyte count (r=0.313; p=0.003), a moderate negative correlation was found between PLR and hemoglobin count (r=-0.309; p=0.003), a weak negative correlation was found between PLR and MPV (r=-0.214; p=0.043), a strong positive correlation was found between PLR and platelet count (r=0.732; p<0.001), and a moderate negative correlation was found between PLR and lymphocyte count (r=-0.543; p<0.001) ( Table 5) .
Discussion
Psoriasis is a chronic, multisystem, inflammatory disease with predominantly skin and joint involvement. Psoriasis is characterized by a network activation including numerous immune factors such as T-cells, dendritic cells, neutrophils, monocytes, and secreted cytokines (4). Literature indicates that there is still no universal laboratory marker of psoriasis activity. However, although adhesion molecules and cytokines have been shown to be useful markers in the determination of psoriasis activity, these two methods are highly costly and require experienced laboratory staff (5, 6) . Therefore, there is need for more practical and reliable methods for the determination of psoriasis activity. NLR and PLR are easilycalculable, routinely-used, low-cost markers of systemic inflammation (6) . Literature reviews indicate that there are a limited number of studies reporting on the relationship between psoriasis and NLR, PLR. Polat et al. evaluated NLR and PLR in 92 individuals including 46 patients with chronic plaque psoriasis and 46 healthy controls and reported that both NLR and PLR were significantly higher in the patients compared to the controls. The authors concluded that NLR and PLR are highly important parameters in the determination of disease activity and in the follow-up of patients with psoriasis (5). However, in contrast to the study by Polat et al., the present study had a larger patient population and had a prospective design. Moreover, in our study, no significant difference was found in the PLR values between the patient and control groups, although a significant difference was found in terms of genders. Minakawa et al. evaluated C-reactive protein (CRP) and NLR levels in patients with psoriasis and suggested that these two parameters are highly important particularly in the determination of the severity and early diagnosis of psoriasis. In our study, no evaluation was performed for CRP and no relationship was found between NLR and disease activity. This finding implicates that NLR may not always predict the disease activity. Moreover, in comparison to the study by Minakawa et al., our study also evaluated PLR and MPV values (7). Unal et al. evaluated PLR, NLR, and CRP values in 320 patients with psoriasis and 200 healthy controls and reported that the increase in these parameters may be closely associated with the development of psoriasis. Although the study had a retrospective design, it had a larger patient population compared to our study (8) . Erek et al. evaluated NLR in 88 individuals including 39 patients with psoriasis and 49 healthy controls and reported that the NLR levels were significantly higher in the patients compared to the controls and the narrow-band ultraviolet B (NB-UVB) phototherapy treatment had no effect on NLR. In contrast, although we did not evaluate pre-and post-treatment values, our study had a larger patient population and also evaluated MPV and PLR in our patients (9). Cemil et al. evaluated 42 patients with psoriasis and suggested that both NLR and PLR can be effectively used in patients receiving biologic treatment of psoriasis (4) . Similarly, Cerman et al. evaluated NLR and CRP values in patients receiving systemic treatment of psoriasis and reported that CRP can be a useful marker in the determination of disease severity and in the prediction of therapeutic response (10) . In our study, although we obtained similar findings to the study by Cemil et al., no evaluation was performed for CRP. Recent reports indicate that the importance of platelets in inflammatory disorders has remarkably improved, mainly due to the recent advancements in the quantification of laboratory markers of platelet function. MPV has recently emerged as a reliable marker of platelet function and thrombopoiesis (11) . On the other hand, MPV is accepted as an independent risk factor for numerous diseases including cardiovascular diseases, Behçet's disease, Venous thromboembolism, systemic lupus erythematosus, rheumatoid arthritis, and inflammatory bowel disease (11-13). Canpolat et al. evaluated MPV in 106 patients with psoriasis and 95 healthy controls and reported that MPV was higher in the patients compared to the controls and also noted that MPV is a key parameter for disease activity (3). In a similar study, Kilic et al. evaluated MPV in 247 individuals including 116 patients with psoriatic arthritis, 41 patients with psoriasis vulgaris, and 90 healthy controls and reported that MPV was higher in the patients with psoriatic arthritis and patients with psoriasis vulgaris compared to the controls. The authors noted that MPV can be a novel marker of psoriasis (14) . Kim et al. evaluated 176 patients with psoriasis and 101 healthy controls and reported that MPV was higher in the patients compared to the controls, particularly in those with a high PASI score. The authors suggested that MPV is typically increased in patients with psoriasis since psoriasis is a systemic inflammatory disease (15) . In our study, MPV established no significant difference between the patient and control groups. This finding, contrary to the findings of previous studies, implicates that MPV may not be a significant parameter in patients with psoriasis. Our study was limited since it was single-centered study, had a relatively small patient population, and did not evaluate pre-and post-treatment values of the parameters. In conclusion, no significant difference was found in the NLR, PLR, and MPV levels between the patients with psoriasis and the controls. However, the PLR levels were significantly higher in women than in men. Although psoriasis is a common disease in the general population, there is no specific laboratory marker for the determination of disease severity. On the other hand, although the NLR, PLR, and MPV levels, which can be easily determined by a CBC test, were found to be normal in the patients with psoriasis, accumulating evidence suggests that these parameters are promising for this disease. Further prospective, multi-centered studies are needed to substantiate our findings.
